Kinetics of nucleotide-induced changes in the tryptophan fluorescence of the molecular chaperone Hsc70 and its subfragments suggest the ATP-induced conformational change follows initial ATP binding.
The kinetics of nucleotide-induced changes of tryptophan fluorescence have been measured for recombinant bovine 70 kDa heat shock cognate protein (Hsc70), a 60 kDa subfragment (amino acid residues 1-554) which has ATPase and peptide binding activities, and a 44 kDa subfragment (residues 1-386) which has only ATPase activity. The fluorescence changes resulting from ATP binding to Hsc70 and the 60 kDa fragment are biphasic, and can be interpreted as arising from a two-step process in which ATP initially binds in a bimolecular reaction, followed by a conformational change of the protein-MgATP complex. Fluorescence changes resulting from ADP binding indicate a single-step, bimolecular process. Under single-cycle conditions of the ATPase reaction, a fluorescence change is observed whose rate constant correlates with product release in Hsc70, and with product release/ATP hydrolysis (which are kinetically indistinguishable under single-cycle conditions) in the 60 kDa fragment. These data support a scheme for Hsc70 in which a conformational transition is induced after initial ATP binding but prior to hydrolysis, and the reverse transition is induced by product release. The 60 kDa fragment shows behavior that is quantitatively similar to that of Hsc70. The 44 kDa ATPase fragment does not show biphasic kinetics for ATP binding, and does not show fluorescence changes that suggest conformational changes of the type seen in Hsc70 and the 60 kDa fragment.